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Abstract


Groundnut (Arachis hypogaea L.), a major oilseed legume, native to South America, is an important commercial crop in Asia and Africa. It is the major oilseed crop of India. The estimated loss in crop yield due to biotic factors that include various diseases caused by fungal pathogens, viruses, bacteria and nematodes is about US $2 billion. (Sharma et al., 2001). Biotechnology offers an impressive option to supplement the ongoing efforts on developing genetically enhanced germplasm for achieving sustainable food production. In addition to classical and molecular breeding approaches, genetic transformation to introduce novel genes into plants for quality production offers an attractive option. Plant transformation count on a good regeneration protocol. Work was carried out to identify suitable peanut explants for induction of embryonic callus and proliferation of embryos via secondary embryogenesis vis-?-vis appropriate nutrient composition and cultural conditions. Experiments were carried out to standardize an efficient protocol for genetic transformation. To summarize, the objectives of the present study were: 1. Morphological studies of somatic embryogenesis and embryo germination. 2. Optimization of conditions for morphogenic callus induction and regeneration. 3. Genetic transformation of peanut using two approaches viz. Biolistics/Particle Gun and Agrobacterium Mediated Transformation. The present studies were carried out at Plant Tissue Culture Division at National Chemical Laboratory (NCL), Pune, India. The major portion of the work on genetic transformation was carried out in the Department of Horticulture, Tifton Campus, University of Georgia, and USA. The thesis has been divided into six chapters along with a summary and list of references. CHAPTER 1: Introduction This chapter addresses the importance of peanut as an oil seed crop. The chapter also focuses on present scenario of peanut production as well as constraints in its improvement. Potential of biotechnology in peanut improvement has been discussed. It also presents magnitude and update of research done on in vitro culture and genetic transformation of peanut. Finally the objectives of the present study have been discussed. CHAPTER 2: Materials and Methods Overall materials used and methods implemented during the course of this work has been described in this chapter. This includes the source of glassware, plastic ware, chemicals, etc.; procedure involved in cleaning and preparation of glassware; preparation of media; surface sterilization of explants; histological methods etc. Materials and methods specific to individual experiment have been dealt separately in respective chapters. CHAPTER 3: Morphological Studies In the earlier studies in this lab TDZ was found effective in conversion of somatic embryos by triggering morphogenetic activity in the irregularly developed plumule. To get somatic embryos with well differentiated plumule and having high germination frequency, experiments were conducted to study the effect of TDZ in early embryo development. It was ineffective in supporting the normal plumule development, but induced morphogenic activity around the equatorial region of the embryos. Keeping in view the ability of thidiazuron to induce both organogenesis and embryogenesis in peanut tissues, experiments were conducted to define the pathway of morphogenesis in the plumule of rooted somatic embryos. On exposure to TDZ, projections resembling somatic embryos appeared from the plumule. Histological examination revealed that these are caulogenic buds and not somatic embryos. CHAPTER 4: Induction, Maintenance and Regeneration of Embryogenic Callus Optimization of a protocol for induction of embryogenic callus and its maintenance and regeneration are described in this chapter. Various explants and combinations of growth regulators were tested for induction of morphogenic callus. Conditions were standardized to maintain embryogenic ability via repetitive embryogenesis. Plants were regenerated from the embryogenic callus. CHAPTER 5: Studies on Genetic Transformation First part of this chapter describes the experiments conducted for optimization of particle bombardment parameters using a Green Fluorescence Protein (GFP) gene. We obtained stably transformed lines with GFP gene by visual as well as antibiotic selection and successfully regenerated the transgenic plants with GFP gene. This is the first report on stable transformation of GFP in peanut by visual selection. We have also checked the transient expression of well known reporter gene GUS (?-glucuronidase) using the optimized bombardment parameters in peanut somatic embryos and obtained the stable transformed cell lines with a selectable marker gene Hygromycin phosphotransferase (hph) resistant to hygromycin. Integration and expression of foreign gene has been proved by molecular analysis like PCR, Southern blot and Northern blot analysis. The particle bombardment approach was further extended to transformation of peanut using a herbicide resistance gene, Phosphinothricine acetyl transferase (Bar) as a selectable marker in peanut transformation. The standardization of optimal dose for use of L- Phosphinothricin (PPT) as a selectable marker is reported in this chapter. Stably transformed lines were recovered by liquid culture selection with PPT and presence of Bar gene has been proved by PCR analysis. This is the first report in peanut to use of herbicide resistant gene (Bar) as a selectable marker. Second part of this chapter deals with Agrobacterium mediated transformation in peanut using somatic embryos as explants. Attempts were made to optimize conditions for high frequency transformation using different chemical and mechanical assistance. In addition to this a new approach identified as Sonication Assisted Agrobacterium-mediated Transformation (SAAT) has been used and optimized the parameters with transient expression of reporter gene GUS. The technique deal with the use of Agrobacterium as a microprojectile was also evaluated for a high transformation frequency. Both the techniques for Agrobacterium mediated transformation were first report in peanut. SUMMARY The main findings of the work conducted on peanut morphological and transformation study are summarized in this section. 
  	 













